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Improvements in and relating to a pen^type injector 

5 The present invention relates to pen-type injectors, that is to injectors of the kind 
that provide for administration by injection of medicinal products from a multidose 
cartndge. In particular, the present invention relates to such injectors where a 
user may set the dose. 

10 Such injectors have application where regular injection by persons without formal 
medical training occurs. This is increasingly common amongst those having 
diabetes where self-treatment enables Such persons to conduct effective 
management of their diabetes. 



15 
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These circumstances set a number of requirements for pen-type injectors of this 
kind. The injector must be robust in construction, yet easy to use both in terms of 
the manipulation of the parts and understanding by a user of its operation. In the 
case of those with diabetes, many users will be physically infirm and may also 
have impaired vision. Where the injector is to be disposable rather than 
reusable, the injector should be cheap to manufacture and easy to dispose of 
(preferably being suitable for recycling) . 

It is an advantage of the present invention that an improved pen-type injector is 
provided. 



According to first aspect of the present invention, a pen-type injector comprises a 
housing; 

a cartridge containing medicinal product, the cartridge being retained within the 
housing; 

30 means for selecting a dose of medicinal product to be expelled; 
means for expelling the selected dose of medicinal product; 
characterised in that the housing comprises a unitary housing within which the 
dose selecting means and the dose expelling means are moveably retained. 
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It is an advantage of this aspect of the invention that it affords a more robust 
construction of a pen-type injector. 

According to a second aspect of the present invention, a pen-type injector 
comprises 

a piston rod having a screw thread; 

an insert located in the housing and through which the piston may rolate; 
ratchet means associated with the insert to ensure the piston only rotates in a 
single direction through the insert; 

a dose dial sleeve rotatable with respect to the housing and the insert; 
a drive sleeve which is axially displaceable but not rotatable with respect to the 
piston rod; 

a button located on the drive sleeve and rotatable with respect to the drive 
sleeve; and 

15 clutch means which upon depression of the button prevents rotation between the 
dose dial sleeve and the drive sleeve. 

Preferably, the injector further comprises a nut rotatable with respect to the drive 
sleeve and axially displaceable but not rotatable with respect to the dose dial 
20 sleeve. 

Preferably, the insert comprises a web having an opening, a first cylindrical 
portion extending from a first side of the web, a second cylindrical portion 
extending from a second side of the web and a third cylindrical portion extending 
25 from a second side of the web. 

Alternatively, the insert comprises a web having an opening, a first cylindrical 
portion extending from a first side of the web, a boss provided on a second side 
of the web and a cylindrical portion extending away from the web about a 
30 periphery of the boss. 

In a second alternative, the insert comprises a web having an opening, a first 
cylindrical portion extending from a first side of the web, a boss provided on a 
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second side of the web, a radial flange extending from the boss, the radial flange 
be,ng spaced from the web, and a cyiindrical portion extending away from the 
web about a periphery of the radial flange. 

Preferably, the dose dial sleeve comprises a first section of first diameter and a 
second section of second diameter, the insert and an inner surface of the first 
section being provided with interengaging features to provide a helical thread 
between the insert and the dose dial sleeve. 

Alternatively the dose dial sleeve comprises a first cylindrical portion rigidly 
connected to a second generally cylindrical portion, an inner surface of the first 
section and an outer surface of the cylindrical portion of the insert are provided 
with interengaging features to provide a helical thread between the insert and the 
dose dial sleeve. 



More preferably, the second generally cylindrical portion comprises a first 
cylindrical section and a second cylindrical section connected by a shoulder, the 
first section being rigidly keyed to an inner surface of the first portion of the dose 
dial sleeve, and the second section being of the same outer diameter as the 
20 housing. 

Alternatively the second generally cylindrical^ portion comprises a first cylindrical 
section and a second cylindrical section connected by a radial flange extending 
from a part of the second section, the first section being rigidly keyed to an inner 
surface of the first portion of the dose dial sleeve, and the second section being 
of the same outer diameter as the housing. 



Preferably, an outer surface of the dose dial sleeve is provided with graphics and 
the housing is provided with an aperture or window through which a portion of the 
30 graphics may be viewed. 

Preferably, the drive sleeve comprises a first part of first diameter located 
between the insert and the piston rod and a second part of second diameter 
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located between the piston rod and the dose dial sleeve, an internal surface of 
the drive sleeve being splined to the piston rod such that no relate rotation may 
occur between these parts, only longitudinal displacement. 

5 More preferably, the central receiving area includes at a first end a centrally 
located domed part. 

Preferably, the nut is provided on a helical thread provided on the drive sleeve 
and is located between the drive sleeve and the dose dial sleeve, the dose dial 
10 sleeve and the nut being splined together by spline means to prevent relative 
rotation between the nut and the dose dial sleeve. 



Preferably, the drive sleeve further comprises a central receiving area having a 
peripheral recess, the button being of generally T shaped configuration has a 
15 stem that is retained within the receiving area by co-operation between a 

peripheral bead provided on the stem retained in a peripheral recess provided in 
the central receiving area. 

More preferably the second end of the piston rod is generally U-shaped, each of 
20 the limbs of the U-shape being received within a second part of the drive sleeve. 

Preferably, the clutch means comprises a plurality of radially extending 
longitudinally directed teeth provided respectively on the dose dial sleeve and the 
drive sleeve. 

25 

Preferably, clicker means are provided between the dose dial sleeve and the 
drive sleeve, the clicker means comprising a plurality of longitudinally extending 
teeth and a flexible toothed member, one of the plurality of teeth and the toothed 
member being provided on the dose dial sleeve, the other being provided on the 
30 drive sleeve, relative rotation between the dose dial sleeve and the drive sleeve 
causing the flexible toothed member to ride over the teeth to produce a series of 
clicks. 
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According to a third aspect of the present invention, a pen-type injector 

comprises a housing 

a piston rod having a screw thread; 

an insert located in the housing and through which the piston may rotate; 
5 a dose dial sleeve rotatable with respect to the housing and the insert; and 
a drive sleeve which is axially displaceable with respect to the housing; 
characterised in that a maximum angular displacement of the dose dial sleeve 
with respect to the housing is determined by abutment of a radially directed lug 
on the dose dial sleeve with a catch means on the insert. 

10 

Preferably, the radially directed lug extends parallel to a longitudinal axis of the 
dose dial sleeve. 

Preferably, the catch means comprises a groove extending about a central land, 
15 the central land being wedge shaped such that a first edge extends radially less 
far than a second opposite edge to define a sloping surface between the first 
edge and the second edge. 

TTie invention will now be described, by way of example only, with reference to 
20 the accompanying drawings, in which:- 

Figure 1 shows a sectional side view of a first embodiment of an injector in 

accordance with the present invention in a first position; 

Figure 2 shows a sectional side view of the injector of Figure 1 in a second 

position; 

25 Figure 3 shows a sectional side view of the injector of Figure 1 in a third position; 
Figure 4 shows a sectional side view of the injector of Figure 1 in a fourth 
position; 

Figure 5 shows a sectional side view of the injector of Figure 1 in a second 
position; 

30 Figure 6 shows a sectional side view of a second embodiment of an injector in 
accordance with the present invention; 

Figure 7 shows a sectional side view of a third embodiment of an injector in 
accordance with the present invention; 
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Figure 8 shows a perspective view of a dose dial sleeve for use in conjuction with 
the present invention; 

Figure 9 shows a perspective view of an insert for use with the dose dial sleeve 
of Figure 8; and 

Figure 1 o shows a sectional side view of a fourth embodiment of an injector in 
accordance with the present invention. 



Referring first to Figures 1 to 5 there may be seen an injector in accordance with 
a first embodiment of the present invention. The injector comprises a housing 2 

10 within which are located a cartridge 4 containing a medicinal product, means for 
setting or selecting the dose of medicinal product to be expelled and means for 
expelling the selected dose of medicinal product. The housing 2 is generally 
cylindrical in shape and is divided into two compartments by a web 6 to be 
described in more detail below. The cartridge 4 is located within a first part of the 

15 housing 2. The dose setting means and the means for expelling the selected 
dose of medicinal product are retained, that is held, within a second part of the 
housing 2. An advantage of a one piece housing enclosing the cartridge 4 
together with the dose setting and dose expelling means lies in the ease of 
assembly of the product. This is in part due to the reduced number of 

20 components in the pen-type injector. Also, the unitary nature of the housing 2 
means that the pen-type injector is more robust. 

The cartridge 4 may be secured in position in the first part of the housing 2 by 
any suitable means. A needle unit may be secured to a first end of the 

25 cartridge 4. A temporary covering 8 is shown in this position in the Figures. The 
cartridge 4 further comprises a displaceable piston 10. Advancing the piston 10 
towards the first end of the cartridge 4 causes the medicinal product to be 
expelled from the cartridge 4 through the needle unit. A cap 12 is provided to 
cover the needle unit when the injector is not in use. The cap 12 may be 

30 releasably secured to the housing 2 by any suitable means. 



The dose setting means and the means for expelling the selected dose of 
medicinal product will now be described in more detail. The web 6 dividing the 
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housing 2 is a part of an insert 14 located within the housing 2. The insert 14 
comprises a first cylindrical portion 1 6 extending from a first side of the web 6 and 
second and third cylindrical portions 18,20 extending from a second side of the 
web 6. The web 6 is provided with a circular opening 22 extending through the 
5 web 6. 



The first cylindrical portion 1 6 extends from a periphery of the web 6. The 
insert 14 is secured to the housing 2 by way of the first cylindrical portion 16 by 
any suitable means. In the illustrated embodiment features 24 are provided 
10 within the housing 2 and on an outer surface of the first cylindrical portion 1 6 to 
enable the insert to be a snap fit to the housing 2. 

The second cylindrical portion 1 8 extends a small distance from the second side 
of the web 6 about a periphery of the opening 22. An internal surface of the 
15 second cylindrical portion is provided with a screw thread 26. 

The third cylindrical portion 20 extends substantially within the housing 2 from the 
second side of the web 6. The diameter of the third cylindrical portion 20 is such 
that a first channel 28 is formed between an outer surface of the second 
20 cylindrical portion 20 and an inner surface of the third cylindrical portion. A 
second channel 30 is formed between an outer surface of the third cylindrical 
portion 20 and the housing 2. 

A piston rod 32 is provided extending through the opening in the web 6. The 
25 piston rod 32 is generally elongate and is provided with a screw thread 34 

extending from a first end of the piston rod 32. The screw thread 34 of the piston 
rod 32 engages the screw thread of the inner surface of the second cylindrical 
portion 18 of the insert 14. The first end of the piston rod 32 is provided with a 
pressure foot 36. In use the pressure foot 36 is disposed on the first side of the 
30 web 6 to abut the cartridge piston 1 0. 



Ratchet means 40 are located adjacent the web 6 on the first side of the web 6. 
The ratchet means 40 serve the purpose of allowing the piston rod 32 only to 
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rotate through the insert 14 in a single direction. Due to the one piece 
construction of the housing, the ratchet means can be made larger than in known 
devices and so is stronger (more rigid). 

5 A dose dial sleeve 50 of generally cylindrical form comprises a first section of first 
diameter and a second section of second diameter. The first section is located 
within the second channel 30. An inner surface of the first section and the outer 
surface of the third cylindrical portion 20 are provided with interengaging features 
to provide a helical thread 52 between the insert 14 and the dose dial sleeve 50. 
10 Conveniently as in the illustrated embodiment, this is achieved by a helical track 
provided on the outer surface of the third cylindrical portion 20 within which a 
helical rib provided on the inner surface of the dose dial sleeve 50 may run. This 
enables the dose dial sleeve 50 to rotate about and along the third cylindrical 
portion 20 of the insert 1 4. 



15 



20 



An outer surface of the first section of the dose dial sleeve 50 is provided with 
graphics 53. The graphics are typically a sequence of reference numerals. The 
housing 2 is provided with an aperture or window 54 through which a portion of 
the graphics, representing a dosage value selected by the user, may be viewed. 



The graphics 53 may be applied to the dose dial sleeve 50 by any suitable 
means. In the illustrated embodiment, the graphics 53 are provided in the form of 
a printed label encircling the dose dial sleeve 50. Alternatively the graphics may 
take the form of a marked sleeve clipped to the dose dial sleeve 50. The 
25 graphics may be marked in any suitable manner, for example by laser marking. 

It is an advantage of this arrangement that the helical thread 52 is formed within 
the dose dial sleeve between the dose dial sleeve and the insert. As can be seen 
this means there is no direct route from outside the injector to the working 
30 surfaces of the helical thread. Should dust or dirt enter the pen this will tend to 
occur between the housing and the dose dial sleeve where there are no working 
parts with which to interfere. This is not the case for known devices in which a 
helical thread is formed between the housing and an interior moving surface. In 
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addition because of the narrower diameter of the helical thread 52 formed 
between the dose dial sleeve and the drive sleeve in comparison to a similar 
thread formed between the housing and the dose dial sleeve, the helical 
thread 52 is more efficient and easier to overhaul. This arrangement also 
5 produces an improvement in the dose size that can be delivered for a particular 
linear travel of the dose expelling means. 

The second section of the dose dial sleeve 50 is preferably of the same outer 
diameter as the housing 2. Within the dose dial sleeve 50 there is a shoulder 56 
10 between the first section of the dose dial sleeve 50 and the second section of the 
dose dial sleeve 50. 

A drive sleeve 60 of generally cylindrical form comprises a first part of first 
diameter and a second part of second diameter. A first end of the first part is 

15 located within the first channel 28 of the insert 1 4 in the position shown in 

Figure 1 . The first part of the drive sleeve 60 may be considered as comprising a 
first portion aligned with a second portion. More generally in the'position shown 
in Figure 1 the first portion of the drive sleeve 60 is located between the insert 14 
and the piston rod 32 while the second portion is located between the piston 

20 rod 32 and the dose dial sleeve 60. 

A second end of the piston rod 32 and an internal surface of the drive sleeve 60 
are splined together such that no relative rotation may occur between these 
parts, only longitudinal displacement. 

25 

The outer surface of the second portion of the first part of the drive sleeve 60 is 
provided with a helical thread 62. A nut 64 is provided on the helical thread 62 
between the drive sleeve 60 and the dose dial sleeve 50. The dose dial 
sleeve 50 and the nut 64 are splined together by spline means to prevent relative 
30 rotation between the nut 64 and the dose dial sleeve 50. 

The second part of the drive sleeve 60 is of larger diameter than the first part of 
the drive sleeve 60. There is a step 66 between the first part of the drive 
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sleeve 60 and the second part. The second part of the drive sleeve 60 is seated 
within the second section of the dose dial sleeve 50. The shoulder 56 of the dose 
dial sleeve 50 and the step 66 of the drive sleeve 60 are adapted to be releasably 
engagable with one another to form a clutch means. When, as in Figure 1 , the 
5 dose dial sleeve 50 and the drive sleeve 60 are not in engagement the dose dial 
sleeve 50 is able to rotate with respect to the drive sleeve 60. Conveniently, the 
clutch means comprises a plurality of radially extending longitudinally directed 
teeth provided respectively on the shoulder 56 of the dose dial sleeve 50 and the 
step 66 of the drive sleeve 60. When the dose dial sleeve 50 and the drive 
10 sleeve 60 are not forced together the respective teeth will ride over one another. 
Preferably, the radial separation of the respective teeth corresponds to a unit 
dosage. 

The second part of the drive sleeve 60 further comprises a central receiving 
15 area 68 having a peripheral recess. A button 70 of generally T shaped 

configuration is provided, the stem of which is retained within the receiving area. 
The stem of the button 70 is provided with a peripheral bead 71 that is retained in 
the peripheral recess, the button 70 being able freely to rotate with respect to the 
drive sleeve 60, but being retained axially therewith, 

20 

Clicker means are provided between the second section of the dose dial 

sleeve 50 and the second part of the drive sleeve 60. In the illustrated 
embodiment, the internal surface of the second section of the dose dial sleeve 50 
is provided with a plurality of longitudinally extending teeth. The radial separation 
25 of the teeth preferably corresponds to a unit dosage. The second part of the 
drive sleeve 60 carries a flexible toothed member 72. Relative rotation between 
the dose dial sleeve 50 and the drive sleeve 60 will cause the flexible toothed 
member 72 to ride over the teeth to produce a series of clicks. 

30 In Figure 1 , the injector is provided with a filled cartridge 4. To operate the 
injector a user must first select a dose. To set a dose the dose dial sleeve 50 is 
rotated by manipulating the second section of the dose dial sleeve 50 with 
respect to the housing 2 until the desired dose value is visible through the 



1. MAR. 2004 1 1 : 30 I SENBRUCK MANNH .49 621 4227131 



NR. 171 5. 14/31 



P96024 ^ 

window 54. This action draws the dose dial sleeve 50 along the second 
cylindrical portion of the insert 14. The drive sleeve 60 cannot rotate since it is 
splined to the piston rod 32. The piston rod 32 does not rotate due to the action 
of the ratchet means 40. The drive sleeve 60 is carried away from the web 6 
5 along the piston rod 32 by the dose dial sleeve 50 as the dose dial sleeve 50 
moves out from the housing 2. The relative rotation between the dose dial 
sleeve 50 and the drive sleeve 60 causes the flexible toothed member 72 to ride 
over the ridges in the drive sleeve 60 to create a series of clicks. This is an 
audible confirmation of the dose being dialled. 

10 

Since the nut 64 is splined to the dose dial sleeve 50, the relative rotation 
between the dose dial sleeve 50 and the drive sleeve 60 causes the nut 64 to 
process along the helical thread 62 of the drive sleeve 60. 

15 Once a desired dose has been set (as shown for example in Figure 2), to deliver 
the dose the user depresses the button 70 to urge the button 70 towards the first 
end of the housing 2. When the button 70 is depressed the second part of the 
drive sleeve 60 is driven into the second section of the dose dial sleeve 50 to 
engage the clutch means therebetween to prevent relative rotation between the 

20 dose dial sleeve 50 and the drive sleeve 60, The drive sleeve 60 may still rotate 
with respect to the button 70. Further longitudinal movement of the button 70 
causes the dose dial sleeve 50 (together with the drive sleeve 60) to rotate 
towards the first end of the injector. Since the piston rod 32 is splined to the drive 
sleeve 60, the piston rod 32 is also rotated through the insert 14 and the ratchet 

25 means 40 towards the first end of the injector, thereby to advance the cartridge 
piston 10 and expel the desired dose of medicinal product. The piston rod 32 
continues to advance until the drive sleeve 60 and dose dial sleeve 50 have 
returned to their initial positions (Figure 3). 

30 It can be seen that the dose selecting means and the dose expelling means 
extend beyond a second end of the housing 2 as the dose is selected and are 
returned within the housing 2 as the selected dose Is expelled. 



i 
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Further dosages may be delivered as required. Figure 4 shows an exampte of a 
subsequently selected dosage. It will be noted that the nut 64 has advanced 
further along the helical thread 62 of the drive sleeve 60. The position of the 
nut 64 along the helical thread 62 corresponds to the amount of medicinal 
product remaining in the cartridge 4, such that when the nut 64 reaches the end 
of the helical thread 62 (in the illustrated embodiment adjacent to the step 66 of 
the drive sleeve 60) and can rotate no further this corresponds to no medicinal 
product remaining in the cartridge 4. It will be seen that if a user seeks to select 
a quantity of medical product greater than that remaining in the cartridge 4, this 
cannot be done since when the nut 64 stops rotating the dose dial sleeve 50 and 
the drive sleeve 60 will become locked together preventing rotation of the dose 
dial sleeve 60 and setting of a larger dose. Figure 5 shows an injector according 
to the present invention in which the entire medical product within the cartridge 4 
has been expelled. 

A second embodiment of the present invention is disclosed in Figure 6. Like 
reference numerals are used to refer to like parts as between the first and second 
embodiments. 

The piston rod 32' shown in Figure 6 has a dual start thread. The piston foot 36' 
is reversible. This has advantages in manufacture. As can be seen the structure 
of the insert 1 4' has been revised. The first side of the web 6' is substantially 
unchanged. The other side of the web is now provided with a boss 80. A 
cylindrical portion 20' extends away from the web 6' about a periphery of the 
boss 80. Threaded opening 22' extends through the web 6' and the boss 80. An 
end of the cylindrical portion 20' of the insert 1.4' remote from the web 6' is 
provided with a stop in the form of a land 1 04. 



The dose dial sleeve 50' is of modified construction. The dose dial sleeve 
comprises a first cylindrical portion 84 rigidly connected to a second generally 
cylindrical portion 86. An inner surface of the first cylindrical portion 84 and the 
outer surface of the cylindrical portion 20' of the insert 1 4' are provided with 
interengaging features to provide a helical thread 52' between the insert 14' and 
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the dose dial sleeve 50'. An outer surface of the first cylindrical portion 84 is 
provided with the dose graphics. The housing 2' is provided with an aperture or 
window 54' through which a portion of the graphics may be viewed. 

5 The second generally cylindrical portion 86 comprises a first cylindrical section 88 
and a second cylindrical section 90. The first section 88 is rigidly keyed to an 
inner surface of the first portion 84 of the dose dial sleeve 50'. The second 
section 90 is preferably of the same outer diameter as the housing 2'. Within the 
dose dial sleeve 50' there is a shoulder 56' between the first section 86 and the 
10 second section 90. 

A nut 64' is provided on the helical thread 62' between the drive sleeve 60' and 
the first cylindrical section 88 of the dose dial sleeve 50'. The first cylindrical 
section 88 and the nut 64' are splined together by spline means to prevent 
15 relative rotation between the nut 64' and the dose dial sleeve 50'. 

The shoulder 56' of the dose dial sleeve 50' and a step 66' of a drive sleeve 60' 
are adapted to be releasably engagable with one another to form a clutch means. 
When, as in Figure 6, the dose dial sleeve 50' and the drive sleeve 60' are not in 

20 engagement the dose dial sleeve 50' is able to rotate with respect to the drive 
sleeve 60'. Conveniently, the clutch means comprises a plurality of radially 
extending longitudinally directed teeth provided respectively on the shoulder 56' 
of the dose dial sleeve 50' and the step 66' of the drive sleeve 60'. When the 
dose dial sleeve 50' and the drive sleeve 60' are not forced together the 

25 respective teeth will ride over one another. 

It will be seen that the structure of the drive sleeve 60' has also been modified. 
The second end of the piston rod 32' is provided with a scooped surface within 
which a domed part 90 of the drive sleeve 60' may extend. The domed part 90 is 
30 centrally located within a second part of the drive sleeve 60' at a first end of the 
receiving area. 



1. MAR. 2004 1 1:31 I SENBRUCK MANNH .49 621 4227131 



NR. 171 5. 17/31 



P96024 „ . 

14 



The button 70' is of generally T shaped configuration. The stem of the 
button 70' is retained within the receiving area. The stem of the button 70' is 
provided with a peripheral bead 71 ' that is retained in the peripheral recess, the 
button 70' being able freely to rotate with respect to the drive sleeve 60', but 
5 being retained axially therewith. 

When the button 70' is depressed the drive sleeve 60' is urged into contact with 
the dose dial sleeve 50' such that the clutch means are engaged. At the same 
time, the scooped surface of the piston rod 32' and the domed surface of the 
10 drive sleeve approach but do not contact one another. The advantage of this 
structure is that ft enables the overall length of the device to be reduced thereby 
enabling easier operation of the device when expressing fluid from a cartridge. 

A further embodiment of the button 70" and the dose dial sleeve 50" can be seen 
15 in Figure 7. Again like reference numerals are used to refer to like parts. In the 
embodiment of Figure 7, the overall length of the device may be reduced still 
further. The second end of the piston rod 32" is generally U-shaped. The limbs 
of the U-shape are received within a second part of the drive sleeve 60". A 
central receiving area of the drive sleeve 60" is defined by limbs (not shown) 
20 located in use between the limbs formed on the second end of the piston rod 32". 
The button 70" is of generally T* shaped configuration. The stem of the 
button 70" is retained within the receiving area. The stem of the button 70" is 
provided with a peripheral bead 71 " that is retained in the peripheral recess, the 
button 70" being able freely to rotate with respect to the drive sleeve 60", but 
25 being retained axially therewith. 



The second generally cylindrical^ portion 86" of the dose dial sleeve 50" 
comprises a first cylindrical section 88" and a second cylindrical section 90" 
connected by a radial flange 92 extending from a part of the second section, the 
30 first section 88" being rigidly keyed to ah inner surface of the first portion 84" of 
the dose dial sleeve 50", and the second section 90" being of the same outer 
diameter as the housing 2". 
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In each of Figures 6 and 7, there is a farther modification to each of the dose diel 
sleeve and the insert. This may be seen more clearly with reference to Rgures 8 



and 9. 



10 



At a first end of the dose dial sleeve there is located on an internal surface a 
radially directed lug 100 extending generally parallel to a longitudinal axis of the 
sleeve. At a second end of the insert on an external surface thereof there is 
provided a catch means. The catch means comprises a groove 102 extending 
about a central land 104. The central land 104 is generally wedge shaped such 
that a first edge 106 nearer the start of the thread extends radially less far than a 
second opposite edge 1 08 located further along the thread. A sloping 
surface 1 10 is defined between the first edge 106 and the second edge 108. 
Thus, when the dose dial sleeve is assembled to the insert, by threading the dose 
dial sleeve onto the insert, the lug 1 00 passes over the first edge 1 06 and over 
15 the sloping surface 1 1 0. As the lug 1 00 passes fully over the land 1 04 some 
elastic deformation of the respective elements, the dose dial sleeve and the insert 
occurs. Once the lug 1 00 is over the land 1 04, the second edge 1 08 of the land 
1 04 acts as a stop to prevent removal of the dose dial sleeve from the insert. 



20 



25 



The location of the second edge 108 of the land 104 is conveniently chosen at a 
radial location corresponding to 80 units of medicinal product, that is the 
maximum dose available is 80 units when the dose dial sleeve is wound from the 
initial position shown in any of Figures 1 , 6 or 7 to a fully extended position with 
the second edge 1 08 of the land 1 04 contacting the lug 1 00. 

A fourth embodiment of the present invention is disclosed in Figure 10. Like 
reference numerals are used to refer to like parts. 

As can be seen the structure of the insert 14"' has been revised. The first side of 

30 the web 6*" is substantially unchanged. The other side of the web is now 
provided with a boss 80"'. A radial flange 1 1 2 extends outwardly from the 
boss 80'", the radial flange 1 1 2 being spaced from the web 6'", and a cylindrical 
portion 20'" extending away from the web 6"' about a periphery of the radial 
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flange 1 10. A threaded opening 22"' extends through the web 6'" and the 
boss 80'". 



10 



The dose dial sleeve 50"' is of modified construction. The dose dial sleeve 50"' 
comprises a first cylindrical portion 84"' rigidly connected to a second generally 
cylindrical portion 86'". An inner surface of the first portion 84"' and the outer 
surface of the cylindrical portion 20'" of the insert 14"' are provided with 
interengaging features to provide a helical thread 52"' between the insert 14" 
and the dose dial sleeve 50"'. An outer surface of the first cylindrical portion 84" 
is provided with the dose graphics. The housing 2"' is provided with an aperture 
or window 54'" through which a portion of the graphics may be viewed. 



The second generally cylindrical portion 86'" comprises a first inner cylindrical 
section 86"' and a second outer cylindrical section 90"'. The first section 88"' is 
15 rigidly keyed to an inner surface of the first portion 84"' of the dose dial 

sleeve 50'". The second section 90'" is preferably of the same outer diameter as 
the housing 2*". Within the dose dial sleeve 50'" there is a radial flange 94 
extending between the outer section 90"' and an intermediate part of the inner 
section 88"'. 
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A nut 64'" is provided on a helical thread 62"' formed on the drive sleeve 60"'. 
The nut 64"' is disposed between the drive sleeve 60"' and the second cylindrical 
section 88'" of the dose dial sleeve 50"'. The second cylindrical section 88"' and 
the nut 64'" are keyed together by spline means to prevent relative rotation 
25 between the nut 64"' and the dose dial sleeve 50'". 



An upper surface of the radial flange 94 of the dose dial sleeve 50"' and a 
step 66"' of the drive sleeve 60"' are adapted to be releasably engagable with 
one another to form a clutch means. When, as in Figure 10, the dose dial 
30 sleeve 50"' and the drive sleeve 60*" are not in engagement the dose dial 

sleeve 50'" is able to rotate with respect to the drive sleeve 60"'. Conveniently, 
the clutch means comprises a plurality of radially extending longitudinally directed 
teeth provided respectively on the radial flange 94 of the dose dial sleeve 50'" 
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and the step 66'" of the drive sleeve 60"'. When the dose dial sleeve 50"' and 
the drive sleeve 60"' are not forced together the respective teeth will ride over 
one another. 



